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A device for testing to detect defects at a surface or at shallow
depth in a part, for example a blade root for an airplane engine
fan. The device includes a probe including a sensor, the probe
being hinge-mounted to the end of a handle, a guide present-
ing a reference surface, and a mechanism adjusting the posi-
tion of the guide parallel to an axis of the handle.
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1
DEVICE FOR THE NONDESTRUCTIVE TEST
OF A PART

The invention relates to a device for non-destructive testing
of a part, the device operating by moving a sensor over a
portion to be scanned. The invention relates in particular to
eddy current testing as applied to detecting faults such as
cracks (in particular small cracks) existing in or likely to
appear in the surface of a part or at a shallow depth therein.

The invention applies most particularly to testing the roots
of blades in the fan of an airplane engine.

In a fan under the effect of centrifugal force, bladeroots are
subjected to high levels of stress, of the order of several tons.
The portions the most exposed to fatigue are the contact zones
between each blade root and the lateral splines of the slot of
the rotor wheel in which the root is installed.

It is known that certain kinds of non-destructive testing are
suitable for detecting faults of this type, e.g. ultrasound test-
ing and, above all, eddy current testing.

When performing such non-destructive testing, a probe
housing a sensor that develops the phenomenon that is to be
used (e.g. a simple coil fed with alternating current for eddy
current detection, when the part is made of metal) needs to be
moved over the surface of the zone for testing. Moving the
sensor over a crack gives rise to a significant disturbance to
the signal that is received, which disturbance can be viewed,
e.g. on an oscilloscope. In order to ensure that the surface for
testing is scanned thoroughly and well, it is necessary to have
good control over the path followed by the probe relative to
the part. It is accepted that along each path, scanning takes
place properly over a strip having a width of a few millime-
ters. Consequently, in order to scan a certain zone, the best
procedure is to describe a plurality of parallel paths that are
spaced apart by a given distance that is less than the width of
the above-mentioned strip, with said distance being selected
to ensure sufficient overlap between the strips.

By way of example, for a blade root of a conventional fan,
the generally rectangular surfaces for testing extend over the
entire length of the blade root and over a width of about one
centimeter. It is therefore necessary to define a plurality of
parallel paths that are offset from one another, e.g. six parallel
paths extending over the entire length of the blade root. The
consequences of a blade breaking are so severe that it is
desired to ensure that blade roots are always tested during
maintenance operations in order to detect the appearance of
the slightest crack that might constitute a break starter.

Until now, testing of this type has required automatic
equipment capable of accurately defining the paths, while
also guaranteeing that the sensor is accurately orthogonal
relative to the surface for testing, throughout the stage in
which the surface for testing is being scanned. Such equip-
ment is expensive and cannot be installed in all maintenance
units. That is why attempts have been made to develop a
manual system that is simple and that presents good perfor-
mance, suitable for performing this type of testing with good
reliability, even in the least well equipped maintenance units.

The invention enables this object to be achieved.

More particularly, the invention provides a device for non-
destructive testing of a part by moving a sensor over a portion
to be scanned, the device being characterized in that it com-
prises a probe containing such a sensor, the probe being
hinge-mounted at the end of a handle, a guide presenting a
reference surface, and means for adjusting the position of'said
guide in a direction parallel to an axis of said handle.
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Thus, the fact of being able to move the guide in controlled
manner relative to the probe makes it possible to define dif-
ferent parallel paths by bearing against a common guide
surface of the part itself.

As mentioned above, the sensor is advantageously an eddy
current sensor, for testing a metal part.

Furthermore, for the specific circumstance of testing a
blade root, it is advantageous to take advantage of its constant
profile so as to facilitate guidance of the probe and define the
various paths.

In other words, the guide and the probe are respectively
shaped to come into contact with an inner radial surface of a
blade root and with an adjacent outer radial surface of said
blade root.

According to an advantageous characteristic, the general
shape of the guide is that of a sleeve coaxial with said handle
from which said probe emerges.

In order to adapt the position of the probe properly, and in
particular in order to ensure that the sensor is always substan-
tially perpendicular to the surface to be scanned, the device is
advantageously characterized in that said probe is hinge-
mounted to a support in order to be capable of pivoting about
an axis perpendicular to the axis of said handle, and in that
support is installed in the sleeve at one end of said handle.

According to another advantageous characteristic, the
handle includes a threaded segment on which there is
mounted a nut that is secured to said sleeve. The threaded
segment may be tubular. Advantageously, the inside wall of
said tubular threaded segment is lined with a tube projecting
into the sleeve and constituting a portion of said support for
the probe.

According to another advantageous characteristic, said
tube constitutes a duct for passing electric wires, said electric
wires being connected to the sensor of said probe.

The invention can be better understood and other advan-
tages thereof appear more clearly in the light of the following
description of a non-destructive test device in accordance
with the principle of the invention, given purely by way of
example and made with reference to the accompanying draw-
ings, in which:

FIG. 1 is a perspective view of a blade root to be tested;

FIG. 2 is a perspective view of a test device in accordance
with the invention;

FIG. 3 shows the FIG. 2 guide after turning through halfa
turn;

FIG. 4 is a longitudinal section view of the FIG. 2 device;
and

FIG. 5 shows test operations.

On ablade root 11 of the type shown, there can be seen two
rectilinear lateral splines 12 and 13 for holding the blade in a
slot of the fan wheel. Each spline has an outer radial inclined
surface 15 and an inner radial inclined surface 17. The surface
15 is more exposed since, under the effect of centrifugal
force, it is in contact with corresponding lateral splines (not
shown) of the slot in the rotor wheel. According to an advan-
tageous characteristic, the adjacent surface 17 may serve as a
guide surface for manual testing while using a probe of simple
design.

The portion for testing is thus in the form of a rectangle of
a certain constant width that extends over the entire length of
the blade root.

Conventional eddy current testing is performed in this
example. It is recalled that a probe containing a coil (sensor)
fed with an alternating signal is moved, manually in this
example, along a defined path in the zone for testing. The
signal generates eddy currents in the metal part, e.g. made of
steel or titanium. The signal monitored during the relative
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movement between the part and the probe is viewed on an
oscilloscope in the form of a point of light having a position
that is more or less stable so long as the sensor is moving over
a surface that is uniform. If the sensor passes over a non-
uniformity (an apparent or underlying crack), the point moves
suddenly because of sudden variation in the eddy currents in
the path. This movement is indicative of the presence of a
crack.

It is recalled that in the example described, each path 25
followed by the probe serves to test a narrow strip, and that it
has been found that said zone for scanning may be tested
effectively by defining six fixed parallel paths that are spaced
apart by a predetermined distance, with overlap between the
scanned strips serving to guarantee that any crack will be
detected.

In order to ensure that testing is effective and reliable, a
non-destructive test device has been developed that com-
prises a probe 20 containing an eddy current sensor 21 that is
mounted in hinged manner at the end of a handle 27. Further-
more, the handle is associated with a guide 29 that presents a
reference surface 31. More precisely, said guide 29 is gener-
ally in the form of a sleeve that is coaxial relative to said
handle from which said probe emerges. One end of the sleeve
presents an annular front surface constituting said reference
surface 31. In the example, this reference surface is defined at
the end of an enlarged collar of the sleeve.

The device also includes means for adjusting the position
of'said guide in a direction parallel to an axis X of said sleeve.

As shown, the probe 20 is mounted on a support 32. More
precisely, it is mounted to pivot about an axis Y that is per-
pendicular to the axis X of said handle. The support 32 is
installed in the sleeve at one end of the handle 27. The sleeve
forming the guide 29 is movable relative to the handle 27, and
consequently relative to the probe 20. For this purpose, the
handle includes a threaded segment 35 having mounted
thereon a nut that is secured to the guide 29.

The threaded segment 35 is tubular for passing electric
wires. Advantageously, the inside wall of the tubular threaded
segment is lined with a tube 39 that projects into the sleeve
and that constitutes a portion of the support 32 of the probe.
The tube constitutes a duct for passing electric wires 41
connected to the sensor 21 of the probe 20. At the other end,
the tube 39 opens out into an axial cavity 43 of the handle and
the electric wires are connected to terminals of a connector 45
situated at the rear end of the handle 27. After processing, the
signal may be displayed on an oscilloscope (not shown).

It can be seen that the sleeve forming the guide 29 has a rear
skirt 47 overlapping a cylindrical portion of the handle 27.
Consequently, screwing the handle in or out gives rise to an
adjustment in the position of the probe 20 relative to the
reference surface 31, and this can easily be measured by the
movement of the end of the skirt 47 facing the handle. Thus,
in order to define the six parallel paths making it possible to
scan the entire surface under test, a screw pitch is determined
s0 as to change from one path to another by turning the sleeve
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through one-half of a turn. Thus, the sleeve carries two dia-
metrically opposite lines 49 and 50. One of the lines 49
corresponds to odd-numbered paths 1, 3, and 5, while the
other line 50 corresponds to even-numbered paths 2, 4, and 6.
In addition, the handle includes a line 51 and six parallel
circular marks 53 corresponding to the six trajectories. In
order to go from one trajectory to another, it suffices to turn
the sleeve through half a turn, and the rear edge thereof passes
from one circular mark to the next.

The narrowed front portion of the tube 39 receives the pivot
element of the probe having two opposite branches 55 form-
ing a kind of fork and defining a pivot axis Y about which the
probe is constrained to pivot. It has inclined plane facets
ensuring that the probe is properly positioned on the surface
for testing. In this position, it is certain that the coil 21 con-
stituting the sensor has its axis substantially perpendicular to
the surface for testing. When the front surface constituting
said reference surface 31 is in contact with the surface 17 of
the blade root, then the probe is in contact with the surface 15
of the blade root and with the desired orientation. For each
path, testing is preferably performed in two passes starting
from the middle of the blade root and going towards one end
and then towards the other end.

The invention claimed is:

1. A device for non-destructive testing of a part by moving
a sensor over a portion to be scanned, the device comprising:

a probe including the sensor;

a handle including a tubular threaded segment, and a sup-
port to which the probe is hinge-mounted at a first end
thereof;, and

a guide in a form of a sleeve which is coaxial with the
handle, a first end of the sleeve surrounding the probe
and presenting an annular front face constituting a ref-
erence surface; and

anut secured at a second end of the sleeve and cooperating
with an outer surface of the threaded segment of the
handle to adjust a position of the guide in a direction
parallel to an axis of the handle,

wherein the probe is hinge-mounted at the first end of the
support and is pivotable about an axis perpendicular to
the axis of the handle, and

wherein an inside wall of the threaded segment is lined
with a tube projecting into the sleeve and constituting a
portion of the support.

2. The device according to claim 1, wherein the tube con-
stitutes a duct for passing electric wires, the electric wires
being connected to the sensor of the probe.

3. Thedevice according to claim 1, wherein the sensor is an
eddy current sensor.

4. The device according to claim 1, wherein the guide and
the probe are respectively shaped to come into contact with an
inner radial surface of a blade root and with an adjacent outer
radial surface of the blade root.
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